H13% H17 4 B 2 4 o iR A A Vol. 13 No. 17
2022 49 H Journal of Food Safety and Quality Sep. , 2022

R AT, LEPL F O R s
(1. PERKRFSR R AR SR, dbat 100193; 2. dbR KB B AR R, JET 100083)

# E: BM HEEEGFMI ) ZMHBAET S E DR SRR SN 3 iR BUREH
(florfenicol, FF), B i#b i (enrofloxacin, ENR), Z P4 % (doxycycline, DOX)7E RS 8 K X {44 £ b () A Q55 100 o
FiE AR EBUERNR 103 HEE RIS 300 Hig &G4 105 X, B1450a 7 41, 4350k FF ik FF & . ENR
fik. ENR 7. DOX fik, DOX AKX HRZH o AR UL A3 1E % o, < AURIE W iy — 1, UNLNTE
S GBS 2 5 d, XS B2 B AR 35— BEHs A1 P JIr 7= X 2 S RS PR 2 28 eh 24 3 B8 1 D0 0 A7 ARG 434 <

LR 103 HIR T RS FAPUE G, 209 H 130 H A= 88 b AER IS FF 5, 150 H I B -1 8
AERIN ] ENR F1 DOX BRF, 3 FhbiA: 2030 1k i A X9 IR 2H 23R AN [ R B2 10t I RIERAE; 300 H i 7 A v
SR, FF AR . E P HBRAER 2308 10, 12 d; ENR 7E8E3 . E#PHHBRAET 48 9 d; DOX
TR . HEPIHBRIET I 25 do G538 Y U I BT AR 3 2o X0 X A KX 1 S AE 4 45 i —
FEFZI, BT 3R T 3 S IR o B B AR R A I, OGRS A P A R, RO
et A B HLTN R AT TRE, DRSNS SR 24y, b4 A MAfa e

XBin: WA E; Rk E; ZTIHER,; GE; XGkHL

Metabolism of antibiotics in eggs and chicken body tissue
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ABSTRACT: Objective To explore the metabolism of 3 kinds of antibiotics: Florfenicol (FF), enrofloxacin (ENR)
and doxycycline (DOX) in eggs and chicken tissues, which are widely used in laying hen breeding industry and
frequently detected in eggs in the market. Methods A total of 105 healthy 103-day-old broilers and 105 healthy
300-day-old layers were selected and divided into 7 groups, namely, low FF, high FF, low ENR, high ENR, low
DOX, and high DOX, and control group. The word “low” represented the normal dosage in the instruction, “high”

represented one time of the normal dosage, the drug was continuously administered by intramuscular injection for
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5 days to detect and analyze the drug residues in the eggs and body tissues of chickens within a period of time after
receiving antibiotics. Results After the 103-day-old broilers were treated with antibiotics, FF residues could be
detected in the eggs laid by 130-day-old broilers, and ENR and DOX residues could be detected in the eggs laid by
150-day-old broilers, the 3 kinds of antibiotics also caused hemorrhage and necrosis of liver tissue surface of laying
hens to different degrees; after 300-day-old laying hens were injected with antibiotics, the elimination time of FF in
egg white and yolk was 10 and 12 days, respectively; the removal time of ENR in egg white and yolk was 9 d; the
elimination time of DOX in egg white and yolk was 25 d. Conclusion The use of antibiotics in the later stage of
laying hens will have a certain impact on the first-laid eggs and the liver tissues of chickens. In view of the frequent
detection of antibiotics in animal-derived foods in China’s market, it is suggested to pay attention to the use of

antibiotics in the reserve period of laying hens, and constantly strengthen the market supervision mechanism and

access threshold to ensure the safety of eggs and maintain human health.
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WA BEFWITE 15%, WU BHE: 1Y
0.13 mL/(kg-bw), 75 20050401, i rgHEIEA 4T
FERBRA A, Biav B ER & & 10%, WA HE: 1§
0.2 mL/(kg-bw), £S5 20060902, PUJI148 )1 b shF 24
WHRRAT] FHMEVEARFHRAV)[EE 10%, Ui

At 18 0.2 mL/(kg-bw), A7 Ht*5: 20190401, | A&7+
RS2 R
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ISP E B BRI R 4719 103 H #1300 H ki
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K E R B R, F25)55 2 d . EWEPAYIREFIR
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E| FF, 1 A BRI 5 452555 12 d B, FF & .
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Table 1  Test results of drug residues in first-laid eggs of 103-day-old laying hens after antibiotic use (ng/kg)
ORIEES
415 - - - - Kt B
130 H % 140 H % 150 H i 160 H i

FF & 0.10£0.10 ND ND ND 0.1

FF ik ND ND ND ND 0.1
ENR & 1.34£0.10™ 1.38+0.05" 1.21£0.04" ND 1.0
ENR {i% 0.87+0.03Y 1.31£0.05 1.21£0.04>* ND 1.0
DOX 815.00+4.90"" 504.33+2.86" 78.2242.77° ND 50
DOX ik 631.00:+4.08" 131.00+1.63% ND ND 50

{E: ND FnARGH, BUNTRER, SRR 3 OGS 2RE, B4 3 MEl. a. b, ¢ FRFAGEIRZES LR, AR
FORZEFARE(P>0.05), THARFIRZER B (P<0.05); x, v FonFESVBIEZERIESER, FRAMAFZRZS A LEP>0.05), 7

FERRIF R 22 57 1.3 (P<0.05).

*2 BEH FF KEBLER(ug/ke)
Table 2 Test results of FF in eggs (ng/kg)

A FE R 2d B 4d Tt 2d FAHSd R Td FAH 104 FH 124 R 13d
HH 697.50£6.50°  737.00+3.00° 724.5042.50"  323.00£1.00  27.40+0.20°  0.45+0.01° ND ND
FrR el 687.50+3.50°  632.50+1.50° 109.50£1.50°  38.05+0.25°  2.92+0.01° ND ND ND
. HEHE  1010.00+£5.00°  2230.00+50.00° 1455.00+5.00°  639.50+4.50" 156.00+1.00°  0.63+0.01" ND ND
e W 1080.00£10.00° 2145.00+5.00° 228.50+£1.50°  75.20£0.40%°  2.81£0.01° ND ND ND

TE: BAFERCY 3 BOGE MRS RITRG, MU 3 DR ND R R, ARVNG T R38R AT 80R 22 5007, TR &R 22

SRR E(P>0.05), FHEARFIFRRZESR B #(P<0.05), FH.
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24 FEHI300 Bid)E R ES ENR FBEFRKE
HiER

IR SR 25550 2 d ATZEXYZE TR AN 2] ENR AY
bRt By, BEF 25T E AN, ENR AEXSE h i FH &
FREE—InK, I ENR 7EXS 2 HH Ui AR s AR R, 15
14 25)5, BEEAEE AR IEIR. 55255 2d
A, 152555 5 d B, XGEEH ENR MR E 2 HEL AT,
152555 9. 10 d B, SRR 2 A B ERN BT R 3 E AR
A3 ENR B8R, XTIEARIFSY A ENR 708 8 Hh 58 40
Bio REGIAEM, ENR 7E8EH B FE i T g, 4
R 3,

2.5 FEHIG00 HE)MBRES DOX FBEF K
HiER

WIS LA25 5% 2 d, DOX & . EFIEHER . HEE
' DOX VLRSI — S Mk KT, B 45 250 [ 1)
Wahm, B¥ . HEiET DOX BURBEWE LN, A2 4d
B, WEH DOX FUE S IRFEE AN 425 HI4 G,

HE L EE D B2 WIAG H TR E REREAR, (HE5 R R, DOX
TEXGEE PP AU R R LBt . 1552550 23 d I, 2
HIHH DOX it A B — P EARAKF . (2555 25 d B,
DOX . KA EAHER . EWHHCKRNAT DOX, K
PRAE BRI A B2, A SR A 1452556 26 d I i 19 25
i DOX MW, 45 RKY, EH | EWHHCKRIAE
DOX HYAFAE . AWFFEEE AL K], DOX (EET i TR
ERETE . 45PR K 4.

2.6 FEHERANMEREESEGEHASRETRIAR
1%

IGTEF 2G50 2 d I, XX I8 E & R 254 J
FAL G WA B HEA TR, 25K 5. FF 7EXSIAH A G E
AR SR I BRI s ILPA> B 85> T ;. ENR 72
R P 2 ot o B B A5 Ry B 55> LI > s DOX EXS
PRZE S B v A B Rk ol oo B > B SE> LA, X
MABFEH DOX X HEXG AW LT WG, KB U
DOX MUK PUIR A 25X A T A

#= 3 IBE ENR BHELER(ug/ke)
Table 3 Test results of ENR in eggs (ng/kg)

215 st [ B2 2d R 4d 1E2i5 2d 152555 5d A 7d A58 9d  1FZE 10d
" EH 477.00£1.00°  1310.00£0.60°  1380.00+1.20° 289.50+0.50  51.60+0.10° ND ND
ENR 1§
HEF 2180.00+1.00° 1615.00£5.00°  1500.00+50.00° 85.70+0.20¢ 9.89+0.10° ND ND
¥ 1050.00£0.80°  5610.00+£7.90°  4040.00+1.00° 587.00+2.00¢  102.00+3.00° ND ND
ENR &
HEIH 3035.0043.10°  6965.00+5.00°  4020.00+10.00° 288.00£0.70¢  26.00+0.50° ND ND
# 4 IBED DOX & H L R (ng/kg)
Table 4 Test results of DOX in eggs (ng/kg)
o —— e syt S syt S - S 152 152
40 BR AEiEE2d A 4d 1FEE2d S Sd S 7d SR 15d (EZEE 21 d (25 23d

#25d H26d

HE 119.00£2.00° 456.00£5.00° 475.00+2.00° 436.00£7.00° 196.00+2.00° 232.50+2.50" 92.40+1.40¢ 28.00+2.00"  ND ND

HIE 208.00£1.007 524.50+21.50" 388.501.50" 234.50+16.50° 419.50+1.50° 408.50+6.50° 66.80+£1.90% 65.70£3.70¢  ND ND

HH 122.50£1.50° 1150.00+5.00° 965.00£5.00° 719.00+15.00° 390.50+0.50° 114.50+1.507 98.50+£5.008 30.40+2.00"  ND ND

I 266.00£1.00° 1445.00+25.00° 729.00+3.00° 496.50+3.50° 531.00+1.00° 156.50+2.50" 128.30::2.008 80.10+5.00" ND ND

x5 MERTREBAARERNRELER(g/ke)
Table 5 Test results of antibiotics in tissues and organs of
chickens (pg/kg)

2151 JHE B2 iz

FF fi& 0.21£0.01¢ 12.50+0.10° 5.70+0.30°

FF & 0.290.01° 23.80+0.40° 25.50+0.350°
ENR Ik 30.80+0.20° 62.40+0.10° 25.80+0.20°
ENR & 63.90+1.60° 278.50£0.50°  112.50+0.50"
DOX fi& 450.50+11.50°  224.50+4.50°  143.00+2.00°
DOX 638.00423.00°  331.50+1.50°  335.50+3.50°

BT n=3,a. b, c FRFEITEIEZE RS, FRAHR
FOREFARRE(P>0.05), FEARFRZER EE(P<0.05),

3 %W
30 BEEHRERERERKE

XS BNAE A SF L B RCER | AR . e B AR
EENIE N G e Pl TiRE 3 Ak
Br, BRERAMAE BN BN A KR BT, B A TR B L N A
WA B L, HIY Bl DD R [ 5P 2R R HE S Y O B A
Mo AWM THREZMENT, MIPWE TRKEDIR,
TR AU B B AE R B IR 5 KA
By B30 O O R, TS A R R HEA
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% R (B 11 0 AR, 3 A5 T8 LR 11 I 5 8% R B I 1
WANFERE, A5 Wi 5E 3R W3R 1138 A5 T8 LB Bt S22 W ok 7 114
FER,

i RGeS R 3R 88 B Ll A G i 5,
MR L&Y T AR BN, MEGEE AL
BRI H RSO RET SR &M K
KT B R 2AR B R BIASR TR AT
TR ASN . A A TS AR AE RS Y AR R 8O
PP APUE R AR E AR AT R
e NZRTT IR B RN . 2R . &Rk Sy
[, s s, AR R oKy
KA 2y, BUE R B REEE Ak S SRR gl Al
TR B IR BT AR TS Y A K 5T R AR A HLAR LAY
BILY/E AR EWER LN STWNE P OE /N s FL /LR DEs Pt
2y sk i A
3.2 FF {RiiRtE

FF FHAYFIHER . BEHRSER S8 2N H
TR RPN e U B e AR S i
FBE AR R TR JE 5z (florfenicol amine, FEA)!™,
WFoE M, DL 20 mg/kg 4L O RZA 25 3 d, FF 7ERS K 58
STHBR IR Ry 7 dU, I 4 32 FR( ) 42%),
HUCH FFA(Y 25%). WEECARUOBFoy 201, sy s
50 mg/(kgbw)il & RZAZY FF. L4525 5 d, &b, &
2y Mk B IR BB AT IR] 520555 1,58 3 d, H FF
FERE PR IR T B, X A P B RS e H AR
W FTah R —B FILAZT P 8, L 20 mg/(kg-bw)
WUAITES 2525 1 d, B35 . BB R 259 58 4 T BR i B 1) 43531
K7, 8d. ARG G RAEHE 22 50 R R 2k
PR 5 8 S [R) i AL CCHR AR B A R 1.94 pg/ke), ASHFSE
FF 6 1 B354 0.1 pg/kg, 45 H 5 i

T FF X ARSTEMEEEAE R, B . S5, s
KREEFS X O HT&E& L™+, E GB
31650—2019 #aE, FF ER G M HBRWIIAEE LA, H
TEH B ARV, BUEEXS 412 FF ks /M R,
LA 100 pg/kg . JIFLEZ 2500 pg/kg. 'BLHZL 750 pg/kg, <
WF5Erh, FFELE4525 5 dJa, WUA. BFIE. BRLZAZ FF
BRI T RS, HAERG R4 25 B B30 R L >
B 1>

FF 165 BUS WX T i I BRET T R 1, 103 H #8622
M EAY LA 1 59 FF ), FF RGNS 76 FF 77 )5 130 H kS
FERG R P ORAG I B2 5R B, FF IR X0 BT P 0 2R P G
D] FF 5583 . 2] 140 H RS, 305639 Fr =X & v AR
FN2GY) 5k RE FF 727 MU AV, (HACHTAER
TE T R AT o e, 52 R S s g SRR I, 1
TG U AR FRBTSIPU AR, HERG 26 b B S bk 254

AR B 0, A% BA IR
3.3 ENR {RitA18]

ENR H AT B0 BRI B, B0 Bl AR 97—
SR YLPEGOE 1 5 ENR 254080 14 it ge W1, Xt
MG LL 20 mg/(kg bW LA FESTAZE )R, 13Kk 06k B K
2.702 ug/mL, THEREFEWIA 5.26 h2) ENR 767 &R N K
W i e, AR A AR v S H AR A T AN IR T
e WFsE R, BN LL 10 mg/(kg-bw) I Bk 4525 ENR
5 d, 1525 72 h SR TEER B ORI B IR T VD AL R AR g
74P CORNETO Z21) 10 mg/(kg-bw) I IRZA 2 5 d, 45
WEW, BEHEMEEPLYWEBRB AR 4. 9 d.
GHARIEB %P e 25 L0, 38R LL 10 mg/(kg-bw)F
WSO 5 d MNP ER, EE . ERPLYIHEERNY
R T do SCHRIRIE S A IT 45 A0 25 5 00 2R R T g
SR AR X, ENR & DR, 1RSSR A
LA RS 22 . 53— SR A 2, 4k bt
B AN B b2 4 ) S 1 B O T, Sh I it bR
BTG YL W) ARG AR B R A Rk b R, BE G A
WA At ARG 5 SRt R v R . ARSI, (5142
11 dJ5, SRS RORER h R A E] ENR 55,
ENR 254 RRUEIE R FER, X WAFS ENR FCHEH AR
X

FEA K ENR 76588 X AR ML 4 2 rh A i/r i e K 5k
MR EHZE N PLN 100 pg/kg. HFAE 200 pg/kg. 'BHE
300 pg/kg. AWFFE, HELLLAZ 5 d 5, ENR GRS
R ZLER b Rk Bk B IR T RLE (. 17 ENR
FIERFIE 25 MR N 63.9 pg/kg, BREL R Z5HHRIE N
278 pg/kg, WGP ] 112 pe/ke, o THLEME, H
ENR FEAS R 2 (1) 85 5y BB AR A R B3R

ENR £ & J8Je 12X Hh R TS BRI (a1 26 B, X 103 H i
B2 EAGESNIRFESAE 5 d 5, EEST™E 130
H i hsF, 452 Fr 7l AR S ENR AO5R R, ABFo8il &3
7E 140 H#% 150 H I 73528 1 25940 o, ENR 1k 52
FEAETH R I A, 3K T B2 24 A DU 2ok e v A AL 4 R
s HA I A AR I B, [RIRERY 1 B AE OMIJA %512
W AEfE . BAYTF™)E 160 Hik, &, EiFHAK
MIAE] ENR 25958 . Fk B 5055 25 S aib 5di 12 b A ¢
ENR IRZGHAMLAE N 8 d, #14F ENR 7S F AU 1 89 75 Bk
HiE], B IR0 ) ENR 26 & BUIIATT XS PR T,
P i BE R R A R 24, E T U L AR 4 T B
G 2 B
3.4 DOX {XitAT(E]

DU IR 28 245 24 0y DR LT A 45 R N A fede B 45 5L A ™ E
EPEM &2 0, WIFERM, FEXSIENLL 20 mg/(kg-bw)H
Wik DOX J, A% 245 W FEWEAE AT TRI R 1 by I
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iR 6.4 ho TEXSAAR P, LA 20 mg/(kg-bw)iE M DOX
J&i, 0.78 h J& fE AT 3k B il 25 vk WA, fe K i 2 vk B Ry
2.8 pg/L, HEEREHIR 6.36 h®), DOX HA RIFHL4 L
BB, MR ESBA mA S, IR
KPR 20 mg/(kg-bw) 1R DOX i, ik $IH5 K i 24
RS- R] R 2 h, PR KM 2GR A F 15.33 mg/LP,
X+ DOX WZah J12E b se s A6 Hh, RKE& A
I8 R G 22 5 0T A5 e L 2 vk B e AP0, R 22
Sk, Hig, AE. HiB2EFEREYHELR. 10%
EhFR DOX FIIE MM LA 3000 mg/L k7K 4425 5 d e, #
HIEXSE P s &, 38 dB%, GAIDA ZEBURR5y 3,
LI 10 mg/(kg-bw) T IREAZ 5 d IG5, &G EHE TR
WI¥h 13 do FEARIE, DOX LA 10~40 mg/(kg-bw)il i F4E
$i2y 4~5 d Ji, HAERRY PRI 5~9 dP, Ay
PRI A L) 20 mg/(kgbw). EiflEEZHLL 40 mg/(kg bw)
WURTER 2525 5 d, 3 . EEP2PIEERIYY 25 d.

HEG S 5 d IR, DOX FEXS R4 B B4 Lk
B, PRI FIE>OR H>IUA, DOX FEMFIEH R B4 21
JEL DR AT i 25 ) 7 A o A AL AT A . TR RE,
DOX 7£ 5 & X SR 40 2L rp AR iF A e KR B BR A LA
100 pg/kg . JFIE 300 pg/kg . BHHE 600 ng/kg. AR H, %
X UR L L 25k P e v T e (. 76 S5BR AR, DOX
{3k 5 o R AT RE e sh T PR AR ZU P iR, R8Ik R ik
P . MR TSR BN . A 20 mg/(kg-bw) AR 25 5 d
Ja, JFNE. WUPRHS 351 19.83, 13.59 pg/kg.

DOX {EFNE UG BRI R, %F 103 H ¥
AN ESNIAEN A2 5 d 5, DOX K4 iR
130 H #Fr= 382 o DOX Mk & =ik 631.00 pg/kg, 140 H
S IR I BT 38 8 DOX B K 131.00 pg/kg, % 150
H & isF, DOX I 77 5k 4 38 560 X Jr 7= 3 2 v A A6 0 AS 31
DOX [UAEAE, A WILAEXS E A LR ) 228 . 255
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